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S ectral Properties of. Clouds. -
' by Ko S. Shifrin _

l 1. It is the aim of .the present paper to analyse thebreticelly the pmperties

of olouds on the grounds of a detailed analysis of scattermg and absorption
of radiation by & separate cloud drop.

2, Cloud drops are large in relation to s¢lar radiation. Effecta of
diffraction remain only in the region of coronas, rainbows and back scattering.
As to other regions of the scattering angles, spectral peculiarities arise
only due to variations of the liquid water refraction index. ~

We have carried out detailed computations of scattering pattern for /N ,
taking into account five beams of’ 'geometrical optics found in the range
- 0s35-1. 1., a8 well as for m, in the range 1,3200-13450 (six values,
| . through & m=0,0050) /1_7.

Computations we:e made for both the two states of polarisation "S" and "P"
and for the natural light.

It was found that the cloud drops can actual% be considered to be white for
all the scattering angles (except the range 60~95 { within 108 accuragy which

ia valid for the whale examined spectral region. In the range 60~95 spectral
ohanges are rather significant and reach 180% (in relation to the red line

/\; =0, 656/& , m=4 '3500)

3« Comparative analysis of the role of drops and vapour was made before
investigating the transfer of longwave radiation. The effect depends on

the relationship of temperature end water content. For the conditions of a
typiodl example it was found that the attenuation of the blackbody radiation flux
will be 80F due to drops and 20% due to vapour[QJin the case of pessing
through a cloud layer 40m.

k. Soattering and absorptlon of themal radiation are of an essent:mlly
“diffrection character. .- Detailed computations were made for a typical cloud
p of the radius & =6,265 s+ and for A lying i.a the range 3+417 /¢

2,5.’J0 : . ) .

Results of computations of attenuation coefficient K, scattering
coofficient Kp, and absorption coefficient Kp, (in units of geometsicol
seotion 77a* of a drop) are given in Table 4. :

Table 4.

A pe X Kp Kn K'p
i 3 2,004 14110 0.89L - 0.1576
| 3l 2,466l 145412 0.9252 © 0.1348
i L5 2,646 2,146 04500 0.4307
6. 2,870 . 1.743 14427 0.0467
7 34299 2.595 0.704 0.0273
| 8 3,201 2,967 0.234 0.0425
| 9 2.4921 1.8626 0.6295 " 0,0505
| 10 144998 0.924,85 045750 0.0136
| 1 1,233 V.4653 0.7677 0.00808
l 12 14766 0.6324 10134 0.0166
| 13 " 24028 0.7922 1.236 0.0245
! 18 2.429 1.003 1446 0.0457 .-
| 52 0.9598 04 14L9 048149 0.06033
| €3 0a7413 044044 0.6372 0. 04697
‘ 83 0,5810 0. 06685 0e5142 0.03094
; 4100 042399 0.01895 0,2240 10.008924
17 044700 0.01039 ~ 0.1596 0.005025 -
c.. 361 89/08/7/59/80 ' /5
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. of precipitated water means that the

whole spactrum.
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5 It is of interest that the ebsorption coefficient of the drop, K,
for A =6 A~ and %'>’~'N/L . is’gredter than41. It means that with
this wavelength a drop rediates sore inteRsively than the absolute blackbody

radiation, It is certain that en optically "thin" layer of cloud drop will
have the seme property. .

6. Table 1 allows us to appreciate the accuracy of "the layer of pmcipimfed
water" method which is generally used for the analysis of the rediation’
sbgorptio by a cloud or fog layer, The equivalence of a fog layer to a leyer
agbsorption coefficient of the radiation

P2

in liquid water; X , is thé value 3Rn_

Lo

The oomparison of these two values is given in Table 2,

.Table 2,
3 6, .
}\/A— : X by o
3 7330 4070
6 < 290 139
9 - - 700 753.6
912.. -2590 1357.6
8 7 . 2990 - 4695
52 1160 975.5
83 740 64505
R kA 360 194 .
- We ocan B;ae' that for /\ = 3/" the valuea-chséaé.feriaing’ absoxiation ‘iﬂ

the fog end in the corrasponding layer of presipated water differ by 7 times.

7. Pluxes of thermel radistionm in the layer of an. erbitrery optical thickmess
were computed by the approximate Schwarzschild's method, It was found that

it was necessery to know not' only the whole scattering ooefficient, Kp, but. also
the part of it scattered into the baok hemisphere K'p, . A formula hes been
d.educed'ff ] which allows K'p to be computed, through the emplitudes of Mie's
partial waves, avoiding the computation of scattering pattern or its swecessive
integrating over the hemisphere. The results of computations for K'p in the
cage of our oloud drop are given in the fifth column in Table 4.

8. Calculations show that whatever an incoming flux of 4m<lia'tion into the
oloud may be, et some distance R®, it transforms into a flux of blackbody redia-
tion at the temperature of the examined level in the cloud.

The thickness of the radiation boundary layer R* for various wavelengths
appears to be differente It depends on the water con’t;eni{'5 q, and the cloud
temperature t. For example, when o = 0,5 £ t - -6°C, then R for A

4, 8, 34 A+ will be 60, 155 and 35 m. resﬁ%ctively. Outside the rediation
boundary layer, i.e. inside, the cloud, & passive transfer of thermal radiation
ocours and the valus of radiation balance is zerc.

This fact was oomboz{ated by V. L . Gaevsky, who oarried out the diroot
neasuring of thermal radietion fluxes in the clouds Sc and Cuﬁ]

9« Spectral longwave albedo of the cloud has been computed. It was found that
for a cloud optioally infinite in its thickness the albedo has two maxima of
438 and & at 5,4 and B/a._'respectivel‘y. On the average, it is 2% over the

v

10. It is csrtain that the’ value of rediation of & layer optically finits in
its thiclmess @oes not exceed that of the blackbody radiation.

d

IS

. "‘?~, -, /‘Ho

v 4 T -

’

\

Approved For Release 2009/07/23 : CIA-RDP80T00246A008300040002-4



Approved For Release 2009/07/23 : CIA-RDP80T00246A008300040002-4

-3 -

41, An approximate method of estimating the spectral characteristics was
developed for the drops of different sizes.

It is shown that the clouds and fogs spectra may be well dsscribed
by & general formula of four parameters,

-5 2Y
Py = Ane T

This formula sgrees with both Hagemen's data on drop distribution in
the fogs near the ground / 6/ (4 =8, ¥ =%) and the Schuman's distribution
in clouds ( =2, ¥ =3) end it is true in many other cases. With the help
of this formula it is possible to compute the spectral properties of & cloud
with any given microstructure determining the distribution parameters A+~
and ¥ by means of the known recipe.
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ON THE ROLE OF DIFFERENT FACTCRS INFLIENCING THE
EXTINCTION OF LIGHT IN THE EARTH'S ATMOSPHERE

By T. P. Toropova

Experimental investigations of the role of different factors in the
extinotion of the light in the earth's atmosphere are effective only in the
case both of investigations of spectral transparency, and of principal factors
affeoting the passage of light through the atmosphere. Water vepour is one
of these faotors.

The present paper deals with the results of peasurements of the spectral
trensparency in the region of 4100 A up to 10100 A and the results of
spectrosoopic determination of the water vapour content in the atmosphere.

Theae observations, as well as the observationa of the Sun aureole,
mede with en aureole photcmeter of Academioian Fesenkov's conatruotion, allow
us to judge the role of different faotors in the extinotion of the atmosphere.

1. lbnoohmtio coefficients of transperency have been determined by
a routine long method of Bouger, with an accuraoy of 1% from the spectrogramas
of the Sun, obtained with the help of a photoeleotriocal spectrophotometer.

On the whole, the observations of tranaparency have been ed out over
50 dayg in 25-30 parts of the speotrum in the region of 4100 A up to

10100 A.

2. Determination of water vapour oantent in the atmosphere has been
done by a speotrosoopic method in the band, with a maximum absorption at the
wavelength 0.94 # . On the basis of aerologiocal data, a calibration curve
relating the depth of an absorption band to water vapour content in a
centimetre of preocipitable water has been plotted and made 1t possidble to
determine the water vapour content throughout the entire thickness of the
atmosphere, with an accuracy of 4-5%  About 600 determinations of the
water vapour content have been carried out over 102 days of observations.

On the basis of these data a sessonal variation of the water vapour
oontent has been obtained and compered with a seasonal variation of absolute
humidity at the earth's surface. To olear up the question of the possibility
of determining the water vepour content throughout the entire thickness of
the atmosphere, acoording to the measurements of the absolute humidity at the

' gurfece, the coefficient of a linear correlation has been camputed between
the sbsolute humidity q, at the surface and the water vapour oontent w through-
out the entire thickmees of the atmosphere. For quite clear oloudless days
the correlation coefficient has eppeared to be 0.87 + O. 03. A root mean
square of the regression coeffioient is 0,26 cm. of preoipitable water. Thus,
measuring the absolute humidity at the surface, one can determine the water
vapour content throughout the entire thickness of the atmosphere with an
average error equal to 0.25 am. of precipitable water, i.e. with an average
accuracy of 10 up to 50% sinoe the contents of the water vapour over a period
of observations varied from 2.52 to 0.20 am. of preoipitable water.

In order to clear up whether it is possible to determine the water
vapour content in the atmosphere without plotting an experimental calibra-
tion curve, a test of applicability limits of logarithmic law and & root mean
“law to the P band has been made. The coefficients of linear correlation
have been computed between the water vapour content in the atmosphere and the
intensity of the Sun aureole, measured in four parts of the spectrum for the
wavelengthe of 445, 546, 636 and 900mst, Their values have appeared to
be respectively 0,71 + 0,05; 0,68 + 0,05; 0,68 + 0,05 and 0.69 + 0,04,
These figures are evidence of the great role of liquid aerosols in the
formation of the Sun aurcoles. On the other hand, it has been shown that

in some cases the formation of the Sun aureole is due to particles
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of dust. Large correlation coefficients between water vapour oontent and
the intensity of the Sun aureole specak for the relation between the contents
of water vapour determined spectrosccpically and that of liquid water as the
aureoles ars dus to the scattering by lorgs particles.

3, The control of the stability of opticel properties of the ewmnosphere
heg been done by means of the method of Piaskovekaya-Fesenkova from the
observations of the Sun aureoles with the help of an aureole photometer.

Lo An exsmple of & number of consequent days with an aqual water vepour
content, an equal respeotive humidity et the surface over & pexricd of
observations, and strongly changing trensperency of the atmosphere shown
that dry eoxocols, in certain ceses, greatly influence the paseage of ight
throughout the earth's atmosphere.

5 A question of sepaxating the molesular scattering, the extinstion due
to ozono and o wator vepouwr from the gemeral extinotion of the light in tho
atmosphere in the obperved region has been conpidered in this paper. Tho
dependencs of residvel extinotion upon the wavelength obtained after the
subtraction of the indicated components from the entire thiclmoess hag been
considered, Three types of dependence of acrogol extinstion upon the
wavelength have been found; (3 a noutral dspendense, (41} o monotenous
inoreace of the cpticol thicknoss with a wavelength deorease, (14i) the
dependenso in exprosaed by a owrve with & maximums The mstmum pooition
1p Gifferent for different days and varies from 460 up to 520 ma o The
ssdimation of cach eomponent in the extinction has been made according ¢o the
mean data cbiaincd bafoxs and after oSk

6. In comclugion, the question of applicability of the theory of
moleoulaxr coattering to the carth's atwmogphere has been investigated. It has
besn shown that 4 ono oeleots nbeolutely clear, optically gtable days after
rein falls vhen the greater paxt of ¢he pollution is waghed ocut, and subtrooto
the oxtincticn dus to tho water vapour, the atmogphere becomes very odmilax
to the Rayleigh otmocphere.  Loukmids number determined froa the opestanl
transperency on sush days is different from the exaot loberatory data only
in the limita of an €XTOXo

G. 36038/JT3/6/59/80
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ON THE STUDY OF GBOGRAPHICAL DISTRIBUTION OF THE INDICES

T Do momims

Two main methods are used to study the geographical distribution of the
indices of the rediation regime, The first of them is connected with the
direot generalization of the data of aotinometrioc observations, This method
is comparatively seldom used to make the maps of mean values of the indices
of the radiation regime, because more or less extended actinometric observa-
tions have been made at a comparatively small number of locations,

In this connexion, the other method is used more oftem for the compilation
of maps of the indicee of the radiation regime, which is based on the applica-

tion of various computation methods of determining the components of the
radiation balance,

This method was particularly used in some earlier studies carried out by
the staff of the Main Geophysical Observatory, in which the maps of the total
radiation, albedo, radiation balance of the earth's surface and of some other
indices of the radiation regime have been compiled (1947-1955).

In the recent time the number of the available data of actinometrio
observations has been enlarged considerably due to the Internmational
Geophysical Year, This fact allows us to check the calculations made earlier
and to evaluate the accuracy of the available maps of the indices of the
radiation regime,

Now we have inoreased possibilities of applying the observational data
direotly to the compilation of new maps and to the development of methods of
caloulating the indices of the radiation regime,

: In the recent studies carried ocut at the Main Geophysical Qbgervatory /
the data of new actinometrio observations have been used to perfect the methods

of determining the short-wave solar radiation, long-wave effective radiation
and the albedo of the earth's surface, The application of these methods has
made it possible to compile more accurate maps of the radiation balance of the

~earth's surface,

Approved For Release 2009/07/23 : CIA-RDP80T00246A008300040002-4




|
|

I
|
1
{
I
l
|
|
l
{
|
|
i
|
{
|
l
[
|
I
|
{
1
i
|
|
|
|
!
!
|
i
!
i
I
|
i
i
|
!
|
i
i
|
|
i
!
!
|
!
I
|
i
|
i
i
i
|
|
i
{
|
i
|
i
|
|
|
|
|
i
{
i
|
i
|
{
I
i
I
|
i
(
J

(¢

LA ED A e 1Y
. -

Approved For Release 2009/07/23 : CIA-RDP80T00246A008300040002-4

The raudiation balance of slopes

By K. Ya, Kondratjey and M,P. Monolova
a N

1, The need to investigate the radiation balance of slopes in the solution
of many important practical problems. Recent data on different components
of slopes, radiation balance,

2. Theoretical calculations and experimental measurements of radiation balance
components for slopes situated near a flat horizontal surface. The determina-
tion of relative values of the radiation balance components (with respeot to
the components for the horizontal surface) as the most common characteristlc
of the radiation balance of slopes. ‘ : :

3. Calculations and direct pyranometric measurement of scattered and reflected
radiation on slopes., Calculation of the angular nonisotropy of scattered and
reflected radiation for a cloudless sky. The appropriateness of the "isotropic"
approximation in calculation of scattered and reflected radiation for an over-
cast sky.

4, Qualitative correspondence of the results of the determination of global
radiation on different slopes for a cloudless sky and a partly clouded one,

The importance of non-isotropy of ecattered radiation in the case of determining
global radiation on slopes for low angular altitudes of the sun,

5. The plotting of the results of measurements of global radiation on slopes
and the determination of relative values of global radiation for different
slopes, and for solar altitudes from 20° to 700, by means of the graphs,

6. Daily variation of global and acattered radiation for slopes with slope
angles of 5, 10, 15, 20, 30, 50, 70, 900, directed to the cardinal points in
the case of a cloudless sky.

7. Relative daily amounts of global and scattered radiation for different
slopes. The possibility of determining the daily amounts of global radiation
on slopes by means of the "isotropic" approximation.

8, Measurement and calculation of the effective radiation of differently
directed slopes., The insignificant dependence of relative effective radiation
of slopes on the amount of water vapour in a vertical column of the atmosphere.
The independence of the effective radiation of slopes with respect to azimuthal
orientation, Graphical determination of relative values of the effective
radiation of slopes,

9., Measurement of the radiation balance of slopes by ventilated balancemster,
The dependence of the relative slopes, radiation balance on the angle and
asimuth of the slopes. The zone of negativc radiation balance on a summer
day for slopes in the direction opposite to the sun at low altitudes of the
sun, The calculation of the radiation balance of slopes by means of graphs.

| 2822 /ARH/6/59/80
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RADIATIVE PROCESSES IN SMRQ\Q CLOUDS

By E,M, PEIGELSON

Different aspects of the problem of a radiative energy transfer in
stratified clouds have been investigated theoretically. Bxact equations of
trensfer have been used as the principal tool. Their approximate solutions
have been obtained in some particular cases.

4. The propagation of light within a cloud with regard te the soattering by
water drops has been considered (1). Analytical expressions for the intensity
of scattered light emerging through the cloud boundaries and its distribution
in different directions have been obtained in a rough approximstion.

2. The spectral fluxes of longwave re.diétion and their dependence upan the
depth in a cloud have been calculated. It has been shown that only near the
cloud boundaries are the net fluxes eassentially differcnt from zero.

3, The spectral and integral radiation absorption of solar rediation in
‘olouds has been investigated (2), The amount of absorbed sclar energy
received by the cloud at each level has been evaluated. An indication is
rade of the region close to the upper boundary of the cloud, where most of
the infrared sclar emergy is absorbed,

4. The vertiocal distribution of temperature in a cloudy atmosphere has been
caleculated. The atmosphere is supposed te satisfy the oondltion of radiative
equilibriua (3). As a result of the calculatione, the temperature at the
upper level has been found out to be very low,

5. The procesass of temperature change due to radiation tranafer and
accompanying water transformations have been considered, A qualitative
investigation of the solutions of the latter problea and & calculation of the

simplest cases have shown that:-

(a) - the upper part of the cloud is intensively cooling down, especially
at night due to the longwave radiation; while the adjacent layer above
the cloud is cooling down very slowly. As s result of this a sharp
temperature inversion appears.

(v) cooling does not extend deep into the cloud, and the thickness of the
inversion layer 1is small, .

(¢) the maximum cooling is taking place at the upper boundary of the
cloud. The physical parameters which determine the value of the

maximum ocoling have been found.

() the bigger the optiocal thickness of the cloud the narrower the
layer at the boundary in which the cooling is cancentrated.

6. Comparison with cbservation shows that the theory developed describes
well enough the changes of temperature in the uppermost part of the oloud.

The extension of cooling throughout the cloud as obtained from our caloulations
is net in good agreement with that measured, Therefors, a radiative model
with allowance for turbulent mixing with a constant coefficient of exchange

i has been considered. The turbulent mixing essentially diminishes the effeot

} of a radiative cooling at the upper boundary and at the samc time causes a

; deeper extension of cooling into the cloud,
{ .
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ON_SOME POSSIBILITIES OF EXPERIMENTAL DETERMINATION OF THE

SPECTRUM OF TRUE ABSORPTION BY CLOUDS AND FOGS
By G.V. ROSENBERG

1« The speotrum of true absorption of a dispersed phase is essentially
different from that of bulk matter and is dependent upon the size of the
drops. - Theorctical evaluations are difficult and as yet have not been
oarried out, This fact serves as an obatacle in the study of radiative pro-
cesses in clouds and fogs., Thepefore, determinations of the gpectrum of true
absorption are needed for naturally occurring drop-size distributions,

2,. True absorption in a scattering medium is masked by the scattering,
which is also dependent upon wave-length,  Because of this the determination
of true absorption may be possible only after considering the effects of
multiple scattering, i.e, by solving the problem of radiative transfer, In
principle, this solution must be done with regard to the effects of polariza-
tion of the radiation and for an arbitrary (unknown) matrix of scattering,
This is possible in an analytical form only approximately and under some
specific boundary conditions.

3. One of the above mentioned cases is the light regime in the interior of
a thick cloud layer illuminated by the sun, In this case a simple relation
exists between true absorption and some measured parameters of the light

regime.,

4. The second case is the reflection power of an infinitely thick layer
with either very strong or very small absorption, when some simple relations
between reflection power and specific absorption can be derived, involving a
few experimental parameters, However, determination of these parameters
requirea additional experiments (for example, artificial "colouring" of a
cloud) or the assumption of a small dependence of these parameters upon the
wave length - which assumption requires special investigation.

5 In the case of absorption which is nelther very strong nor very small
some rough approximate methods can be used, which are applied in the spectro-
scopy of powders and based on measurements of the reflection and transparency
spectra of layers of different thickness, Application of these methods also
requires additional experiments for determining auxiliary parameters.

6. The degress of reliability. of the above mentioned methods and possible
ways of their realization under different conditions is discussed.
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SOME REGULARITIES IN THE SCATTERING OF LIGHT BY THE EARTH'S ATMOSPHERE

By B.V. PYASKOVSKAYA-FESENKOVA

1. During 11 years in 12 different localities the author investigated the
brightness of the cloudless day sky under various climatic, meteorological
and synoptic conditions, at different heights above the sea level ranging
from 3 to 3140 meters., The observations were made with a visual photometer
of special construction and with a photoelectric photometer designed to
measure the illumination on a standard surface normally placed from the
circumsolar sky and also from the sun,

2. If the angle of scattering is equal nearly to 60° then there 1s a quite
definite relation between the coefficient of transparency or the optical
thickness of the atmosphere and the cocfficient of scattering of 1light s« (e ). .
This relation is lacking for small angles of scattering.

3, It is shown that an atmosphere with Rayleigh indicatrix of scattering in
the interval of the angles 600 £ 84 90° and an atmosphere with speriocal
indicatrix near 8 = 57° behave like the real atmosphere if only the coefficient
of transparency is the same. t .

4. It is shown that there is no particular indicatrix of scattering appropriate
preferentially to some definite locality, for instance to mountains or to
plains, But some definite f (&) is more or less recurrent according to local

conditions. .

5. The brightness of the day sky in one locality can be determined from
observations made in another locality if corresponding atmospheric trasparencies
are lmown, ‘

6. The brightness of circumsolar sky varies during the day. The maximum of
this brightness corresponds to the moment when the atmospheric mass becomes

just equal to the inverse of the optical thicimess of the atmosphere in the
direction of the sun. This relation allows the determination of the coefficient

of atmospheric transparency with sufficient exactness,
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KLEINPHOTOMETER

zur

Messung der Sonnenstral.lung

n., F. Volz

lit dem neuen leicht transportablen Sonnenphotometer kann die
Blau~- und Rotstrahlung der Sonne (/i 0,44 und 0,64,) sehr
schnell bestimmt werden. Als Empfédnger dient ein Selen-Photo-
element, der Photostrom wird mit einem- Mikroamperemeter ge-
messen. Um Triilbungsbestimmungen mittels eines Diagramms zu
erleichtern, kann die relative Schichtdicke der Atmosphédre an
einer Skala direkt abgelesen werden.

'. Aufbau des Sonnenphotometers

Das in einem Holzkdstchen eingebaute Geridt besteht aus einem
Tubus mit Linse, Filtern, Photoelement und Diopter sowie einem
Mikroamperemeter und einer Libelle. Der Tubus wird mittels eines
Hendrades und des Diopters auf die Sonne eingestellt; bei hori-
zontiertem Kdstchen (Libelle) kann dann an der nichtlinearen
Skala des Handrades die relative Schichtdicke M der AtmosphHre
abgelesen werden,

Die Sonnenstrahlung tritt durch eine Linse von 45 mm Brenn-
weite in den Tubus ein. Eine mit Mattglas hinterlegte Lochblerde
im Brenngunkt der Linse begrenzt den Offnungswinkel des Instruments
auf ca 1° ( bei Aktinometern meist 5°) und bewirkt diffuse Be-
strahlung des am Ende des Tubus angebrachten Photoelements.
Hinter der Lochblende befindet sich ein Schieber nit den Farb-
filtern ( Schieberstellungen: Dunkel, Blau, Rot). Bei geringer
Strahlungsintensitdt kann die Empfindlichkeit des Instruments
durch VergrdBerung der Linsendffnung auf das 3 bis 4-fache |
vergrdflert werden.

2. Photoelement, Mikroamperemeter und Filter

Der durcii die Belichtung des Selen-Photoelements hervorge-
rufene Photostrom wird an einem Mikroamperemeter mit 60 bis
100+A Vollausschlag und ca 800 Ohm Widerstand abgelesen. Unter
diesen Messbedingungen gilt fir die einzeln untersuchten und aus-
gewihlten Photoelemente: )

) die Kurzzeitermiidung betr#gt weniger als 1,5% bei 5 Sec.
Bestrahlungsdauer

) die Temperaturabhingigkeit des Ph8tostroms betrigt im
allgemeinen hochstens 0,5% pro 10°C;

) Belichtung und Photostrom sind streng proportional;

) die Empfindlichkeitséinderung der kiinstlich gealterten
Photoelemente betrdgt nach bisherigen Erfahrungen
hochstens wenige Prozent pro Jahr.

Als Blaufilter dient Schott EG 12, als Rotfilter eine feuchte -
unempfindliche Farbfolie. Die Durchlédssigkeit beider Filter
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der Messungen die Temperatur des Instrumentes zu beriicksichtigen. .
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. #ndert sich nur um -0,3 bzw.-0,5% pro 10° Tenperaturzunahme.

Aas der Spektralempfindlichkeit der Photoelemente, der Durch-
1dssigkeit der Filter und dem Sonnenspektrun ergeben sich die
effektiven Wellenliingen / =0,44 und / p=0,64 . Die Spektral-
&ie Messungen Hinsichtlich der Ex-
tinktionsbestimmungen gut monochromatisch sind.

Wegen der kleinen Temperaturkoeffizienten von Photoelementb
und Pilter ist es normalerweise nicht ndtig, bel der Auswertung

uswertung

-3, Bichung und A : ' .
"~ Die Eichung des Gerates ist leicht durchzufilhren, wenn Tages-

gange der Sonnenstrahlung an Tagen mit gleichmiiBiger Trilbung ge-

messen wurden. . _ o ,
7ur raschen Bestimmung der Triibung der ILuft durch Dunst und

. gtaub sus den Messwerten wird dem Sonnenphotomefer ein Diagramm

beigegeben. Die Auswertung unter Berlicksichtigung der Extinktion,
durch Luft und Ozon ergibt den "Priibungskoeffizienten B" fir - -
/= 0,5 und den Wellenléngenexponenten -4 der Dunstextinktiom."’
Ersterer ist ein MaB fiir den Aerosolgehalt der Luft, letzerer - -

flir die GroBenverteilivng des Aerosols. _ o .
. Falls nur die Messung der visuellen Bestrahlungsstiirke durch
die. Sonne. beabsichtigt wird, ist es vorteilhafter, das Sonnen--

photometer nur mit einem Griinfilter auszustatten, so daB die

Spektralempfindlichkeit weitgehend mit der Augenempfindlichkeit
Ubersinstimmt. Doch ist auch dann die Bestimmung des Triibungs-

‘koeffizienten mit einem vereinfachten Diagremm méglich.
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